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document in English is a full and faithful translation, of the copy of Japanese Utility 
Model Publication No. Sho-63-44930 published on November 22, 1988. 
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SPECIFICATION 

TITLE OF THE UTILITY MODEL 

ELECTROMAGNETIC RELAY 
WHAT IS CLAIMED IS: 

An electromagnetic relay including a magnetic circuit 
consisting of an iron core and a contactor, and a coil, which 
is wound around said iron core, for flowing a direct current 
that magnetically adsorbs the opposing face of said contactor 
to one end face of said iron core by exciting said circuit, 
which operates by causing a prescribed current to flow to said 
coil and is reset by stopping said current; 

wherein the magnetization direction of said magnetic 
circuit is made constant by making the direction of a current 
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flowing into said coil into one direction, and a permanent 
magnet having a polarity coincident with said magnetization 
direction is built in a part of the iron core so that said iron 
core is not separated. 

DETAILED DESCRIPTION OF THE UTILITY MODEL 

The present utility mode relates to an electromagnetic 
relay, and in particular to an electromagnetic relay, to which 
structural improvement is applied by which the emotion current 
is decreased and operating power is lowered, and which is 
sufficient with low power and can be made small in size. 

An electromagnetic relay that, by opening and closing 
an electric contact, operates or controls an apparatus which 
is connected to the same or another electric circuit is composed 
of a magnetic circuit, an electromagnetic coil and a set of 
contact springs, etc., wherein, by flowing or interrupting a 
prescribed current to a coil, a contact connection is changed 
over by moving or rocking a contactor by a prescribed amount, 
thereby achieving the function thereof. Fig. 1 is a side 
elevational view showing a state where an electromagnetic coil 
is mounted in a magnetic circuit of said general 
electromagnetic relay device, wherein the magnetic circuit is 
composed of a rod-shaped iron core 1, a yoke 2 formed to be 
L-shaped in its side view and a contactor 3 formed to be L-shaped 



in its side view, which are, respectively, made of a magnetic 
material, and a coil 5 wound in a bobbin 4 is fitted to the 
iron core 1 whose one end is fixed at the yoke 2. However, a 
pressing spring 6 presses the. inside folded corner portion of 
the contactor 3 to the tip end portion parallel to the iron 
core 1 of the yoke 2, and at the same time, is mounted as a 
pressing source member by which the magnetic face 1' of the 
iron core and the opposing face 3' of the contactor are always 
separated to be open when no current is provided to the coil 
5. 

Therefore, if a prescribed current is caused to flow into 
the coil 5 to excite the above-described magnetic circuit, an 
electromagnetic absorption force operating on the pressing 
force of the pressing spring 6 is generated between the magnetic 
face 1' of the iron core and the opposing face 3' of the 
contactor. Resultantly, the contactor 3 begins to rotate in 
a state where the folded portion is used as an axis, and the 
opposing face 3' is brought into contact with the magnetic face 
1' . Next, since the above-described magnetic absorption force 
is cancelled by interrupting the above-described current, the 
contactor 3 is returned to the original state by a resilient 
restoration force of the pressing spring 6. 

That is, a prior art electromagnetic relay is devised 
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so as to operate by only a magnetic force formed by causing 
a current to flow into its electromagnetic coil. 

It is therefore an object of the utility model to lower 
the prescribed current required for the above-described 
operation. The object is achieved by providing an 
electromagnetic relay that is actuated with a synthetic 
magnetic force of the magnetic force of a permanent magnet and 
a magnetic force formed by causing a current to flow into the 
coil in a state where the magnetization direction of said 
magnetic circuit is made constant by making the direction of 
a current flowing into said coil into one direction, and a 
permanent magnet having a polarity coincident with said 
magnetization direction is built in a part of the iron core 
so that said iron core is not separated. 

Hereinafter, a description is given of the present 
utility model with reference to the drawings pertaining to the 
embodiments of the present utility model. 

Fig. 2 is a side elevational view showing a magnetic 
circuit arid a coil of an electromagnetic relay according to 
one embodiment of the present utility model, Fig. 3 is a view 
describing magnetic fluxes of a permanent magnet built in the 
iron core composing the above-described magnetic circuit, and 
Fig. 4 is a side elevational view showing a magnetic circuit 



and a coil of an electromagnetic relay according to another 
embodiment of the present utility model. Parts that are common 
to those in the drawings referred to in the above are given 
the same reference numbers, and the results thereof are 
omitted. 

In Fig. 2, the magnetic circuit is composed of a 
rod-shaped iron core 8 having a permanent magnet 7 built in 
a part thereof and made of a magnetic material, a yoke 2 and 
a contactor 3. A coil 9 that is wound around a bobbin 4 is fitted 
to the iron core 8, and the opposing face 3' of the contactor 
3 is opposed, with prescribed clearance, to the magnetic face 
8' of the iron core 8 by a pressing force of a pressing spring 
6. However, the permanent magnet 7 having a prescribed magnetic 
force (for example, approx. 30% of the magnetic force necessary 
to operate the relay) has its polarities (N and S) coincident 
with the magnetization direction formed by causing a prescribed 
current to flow into the coil 9, and is built in the middle 
part of the iron core so that it does not separate the iron 
core 8 and is not exposed to the outside from the magnetic faces 
8' thereof. 

Therefore, as shown in Fig. 3(a), when no current is 
permitted to flow into the coil 9, the magnetic flux A of the 
permanent magnet 7 passes through the iron core 8 and is 



short-circuited, wherein almost no magnetic flux is generated 
from the magnetic face 8' of the iron core. Therefore, the 
magnetic face 8' and the opposing face 3' of the contactor are 
maintained to be spaced from each other by the pressing force 
of the pressing spring 6. 

On the other hand, as shown in Fig. 3(b), the magnetic 
face 8' that generates a synthetic magnetic flux B of the 
magnetic force formed by the current flowing into the coil 9 
and the magnetic force brought about by the permanent magnet 
7 absorbs the opposing face 3' of the contactor and causes the 
corresponding electromagnetic relay to operate. And, since, 
by interrupting the above-described current, the synthetic 
magnetic flux B is caused to disappear and the magnetic flux 
of the permanent magnet 7 becomes as shown in Fig. 3(a), the 
contactor 3 is returned to its original state by the resilient 
restoration force of the pressing spring 6. 

Accordingly, the current 1-1 required to flow into the 
electromagnetic coil 9 for its operation can be made lower than 
the current 1-2 required to flow into the electromagnetic coil 
5 shown in Fig. 1 for its operation. 

In Fig. 4, the magnetic circuit is composed of a 
rod-shaped iron core 11 having a permanent magnet 10 built in 
a part thereof and made of a magnetic material, and a yoke 2 
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and a contactor 3, and a coil 12 that is wound around the bobbin 
4 is fitted to an iron core 11, and the pressing spring 6 by 
which the contactor 3 is engaged with the yoke 2 is mounted 
therein. 

However, the permanent magnet 10 having a prescribed 
magnetic force has its polarities (N, S) coincident with the 
magnetization direction formed by causing a prescribed current 
to flow into the coil 12, which is large-sized so as to reach 
the connection end with the yoke 2 almost from the inside of 
the magnetic face 11' of the iron core, is built in the iron 
core 11. Therefore, since the permanent magnet 10 has a further 
intensive magnetic force than that of the permanent magnet 7 
shown in Fig. 2, the current 1-3 required to flow into the coil 
12 can be made still lower than that of the above-described 
current 1-1. 

In addition, when incorporating the permanent magnet in 
the iron core, a prescribed groove or notch is formed in the 
iron core, wherein the permanent magnet is fitted into the 
groove or notch so that the magnet fills up the groove or notch. 
Also, although the magnetic flux short-circuiting effect is 
decreased due to a structural feature when interrupting the 
coil current, the permanent magnet may be disposed so as to 
extend to the magnetic face of the iron core in order to increase 
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the absorption force of the contactor. 

As described above, according to the present utility 
model, it becomes possible to reduce the emotion current, which 
is caused to flow into the electromagnetic coil, by approx. 
25%. Therefore, not only can a novel type of low-power 
consumption electromagnetic relay be brought about, but also 
a small-sized and light-weighted electromagnetic relay can be 
achieved by making the electromagnetic coil small instead of 
reducing the power, wherein practical effects thereof are 
remarkably large. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a side elevational view showing a state where 
an electromagnetic coil is mounted in a magnetic circuit of 
said general electromagnetic relay; Fig. 2 is a side 
elevational view showing a magnetic circuit and a coil of an 
electromagnetic relay according to one embodiment of the 
present utility model; Fig. 3 is a view describing magnetic 
fluxes of a permanent magnet built in the iron core composing 
the magnetic circuit shown in Fig. 2; and Fig. 4 is a side 
elevational view showing a magnetic circuit and a coil of an 
electromagnetic relay according to another embodiment of the 
present utility model. 

Also, in the drawings, reference numbers 1, 8 and 11 



denote iron cores, 1' and 8' denote the magnetic faces of the 
iron cores, 2 denotes a yoke, 3 denotes a contactor, 3' denotes 
the opposing face of the contactor opposed to the magnetic face 
of the iron core, 4 denotes a bobbin, 5, 9 and 12 denote 
electromagnetic coils, 7 and 10 denote permanent magnets, A 
and B denote magnetic fluxes. 
Fig. 1 
Fig. 2 
Fig. 3(a) 
Fig. 3(b) 
Fig. 4 



